Tetrahydroaminoacridine block of N-methyl-D-aspartate-activated cation channels in cultured hippocampal neurons.
The action of tetrahydroaminoacridine (THA), a centrally active cholinesterase inhibitor that may provide symptomatic benefit in Alzheimer's disease, was studied on responses to the excitatory amino acid N-methyl-D-aspartate (NMDA) in cultured hippocampal neurons, using whole-cell voltage-clamp and single-channel recording techniques. THA produced a concentration-dependent block of NMDA-evoked inward current responses (IC50, 190 microM at -60 mV), without affecting responses to quisqualate or kainate. THA block of NMDA responses was voltage dependent and was nearly completely relieved at positive holding potentials. Analysis of the voltage dependency indicated that the THA binding site senses 56% of the transmembrane electrostatic field. In single-channel recordings from outside-out membrane patches, THA appeared to reduce the frequency and duration of NMDA-evoked single-channel currents, without affecting the single-channel amplitude. The effects of THA on NMDA responses occur at concentrations 1-2 orders of magnitude greater than the therapeutic serum concentrations and, therefore, blockade of NMDA receptor-mediated responses is unlikely to contribute to the putative therapeutic action of THA. However, because NMDA receptors may play a critical role in cognitive and memory function, THA has the potential to produce undesirable central nervous system side effects at high doses.